Hydrodistillation of Vismia macrophylla Kunth (Hypericaceae) leaves (L) and fruits (F) yielded 1.3%, v/w, and 5.6%, v⁄w, of essential oil, respectively. GC and GC-MS analyses showed the presence of twenty-four (96.4%, L) and thirty-one (96.6%, F) components, respectively. Major compounds identified in the leaf oil were γ-bisabolene (44.4%) and β-bisabolol (14.9%), while those in the fruit oil were germacrene-D (12.1%), δ-cadinene (10.7%) and γ-bisabolene (22.3 %). Oil obtained from the fruits of V. macrophylla showed antibacterial activity against Gram-positive (S. aureus ATCC 25923 and E. faecalis ATCC 29212) as well as Gram-negative bacteria (E. coli ATCC 25922), with MIC values ranging from 150 µL/mL to 740 µL⁄mL. Oil obtained from leaves were active only on the Gram-positive bacteria S. aureus (100 µL⁄mL) and E. faecalis (500 µL⁄mL), but also showed antiyeast activity against Candida albicans CDC-B385 and C. krusei ATCC 6258 (600 µL/mL, each).
The genus Vismia, composed of approximately 55 species, was previously classified in the Guttiferae family [1] . However, recent phylogenic investigations have placed this genus in the Hypericaceae [2a-2c] . Phytochemical studies have reported terpenes, lignans, sterols, flavonoids, anthrones and xanthones from different Vismia species [3a-3b] . In traditional medicine these species has been used to treat skin diseases, such as herpes, dermatitis, leprosy, syphilis, scabies, and eczema [4a, 4b] . Previous investigations conducted on essential oils of Vismia species have revealed the presence of sesquiterpene-type components, such as germacrene-D, α-cadinol, β-caryophyllene, δ-cadinene, valencene, β-elemene and α-humulene [5a,5b] . Essential oil from fresh fruits of V. baccifera showed activity against the human pathogenic bacteria Staphylococcus aureus, Enterococcus faecalis, Escherichia coli, and Pseudomonas aeruginosa, and the yeast Klebsiella pneumonia, with MIC values ranging from 9 to 37 µg/mL [5b].
V. macrophylla Kunth is a tree between 4 to 12 m tall that grows mainly in Central and South America [1] . The present investigation aimed at a comparison between the compositions of the essential oils obtained from leaves and fruits of this species collected from Táchira-Venezuela and an evaluation of their antimicrobial activity against bacteria and yeasts.
Fresh leaves (L) and fruits (F) of V. macrophylla yielded 1.3%, v/w, and 5.6%, v⁄w, of essential oil, respectively. GC and GC-MS analyses showed the presence of twenty-four (96.4% L) and thirtyone (96.6% F) components, respectively. Major compounds observed in the leaf oil were γ-bisabolene (44.4%) and β-bisabolol (14.9%), while those in the fruit oil were germacrene-D (12.1%), δ-cadinene (10.7%) and γ-bisabolene (22.3%). The identified components, along with their percentages of the total oil, are given in Table 1 .
In terms of quantity, the fruits were richer in essential oil than the leaves. Components like γ-cadinene (4.9%), α-muurolene (3.5%), trans-1,4-cadinadiene (1.3%), α-cadinene (1.0%), trans-4,5muuroladiene (0.8%), α-ylangeno (0.6%), among other minor compounds, were observed only in the fruit oil, while γ-curcumene (1.1%), α-bulnesene (1.0%), trans-nerolidol (0.6%) and gossonorol (1.2%) were only detected in the leaf oil. Regarding major components, γ-bisabolene (44.4% L; 22.3% F), β-bisabolol (14.9% L; 4.4% F), δ-cadinene (1.4% L; 10.7% F) and germacrene-D (4.8% L; 12.1% F) were detected in both oils, distinguished only by the quantities observed. Both oils were dominated by cyclic sesquiterpenes (66.7% L; 74.2% F), followed by oxygenated cyclic sesquiterpenes (16.7% L; 16.1% F), linear sesquiterpenes (12.5% L; 9.7% F) and oxygenated linear sesquiterpenes (4.2% L).
A previous investigation of V. macrophylla leaf essential oil collected from the same location, Michelena Táchira State, but at a different season (June 2010), revealed the presence of β-caryophyllene (20.1%), germacrene-D (11.6%) and β-elemene (7.0%) as major components [6] . Several differences may be noticed regarding the chemical composition of both oils, since γ-bisabolene (44.4%) and β-bisabolol (14.9%) were observed as main components in the present investigation, but β-elemene (2.4%) germacrene-D (4.8%) and trans-caryophyllene (4.9%) were detected as minor compounds. This clear difference between the two samples might be due to climate conditions at the time of harvest, since the sample collected in June 2010 was cropped in the rainy season, while the present sample was collected in February 2013, during the dry season. It is well documented that essential oil yield may vary considerably depending on the time of plant collection and are also influenced by environmental conditions at the time of harvesting. In addition, the location where the plant is growing, either sun or shade, affects the composition and yield of the oil [7] . Several reports regarding the variation in the chemical profile of essential oils from a variety of plants collected during different seasons have been published [8a-8d] .
Antimicrobial activity evaluation revealing that V. macrophylla fruit essential oil is active against Gram-positive (S. aureus and E. faecalis) as well as Gram-negative bacteria (E. coli), with MIC values ranging from 150 µL⁄mL to 740 µL⁄mL (Table 2 ). In addition, the oil obtained from the leaves was active against the Gram-positive bacteria S. aureus (100 µL⁄mL) and E. faecalis (500 µL⁄mL), as well as the yeasts Candida albicans and C. krusei (600 µL/mL each). It is interesting to mention that germacrene-D and δ-cadinene, well known to possess antibacterial activity, are present as major components in the fruits, and thus the activity might be related to these compounds [9a, 9b] . Furthermore, the essential oil from fruits of V. baccifera, previously investigated, showed a wide range of antibacterial activity against S. aureus, E. faecalis, E. coli, K. pneumonie and P. aeruginosa, with MIC values between 9 and 37 µg⁄mL; the main components reported for this oil were cis-cadin-1,4-diene (36.6% trans; 18.8% cis) and β-caryophyllene (11.9%) [5b] . Antimicrobial activity of essential oils has been mainly explained through terpenoids with phenolic hydroxyl groups able to form hydrogen bonds with active sites on target enzymes, although terpene alcohols, aldehydes and esters may also contribute to the overall antimicrobial effects [10] .
Experimental

Plant material: Fresh leaves and fruits of Vismia macrophylla
Kunth were collected in February 2013, in Michelena, Táchira State, located at 1200 m above sea level. A voucher specimen (JR 39) has been deposited in the Herbarium of the Faculty of Pharmacy and Bioanalysis, University of Los Andes.
Isolation of essential oil:
Fresh leaves (1600 g L) and fruits (350 g F) were cut into small pieces and subjected to hydrodistillation for 4 h, using a Clevenger-type apparatus. Oils were dried separately over anhydrous sodium sulfate and stored at 4ºC.
Gas chromatography (GC) and gas chromatography-mass spectrometry (GC-MS):
The experimental conditions for GC and GC-MS analyses were quite similar to those reported earlier [11] . Retention indices were calculated relative to C8-C24 n-alkanes, and compared with values reported in the literature [12a,b] . Identification of the oil components was based on the Wiley MS Data Library (6th ed.), followed by comparisons of MS data with published literature [12a] .
Bacterial strains: All bacteria and yeasts tested in the present investigation are described in Table 2 . 
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Antimicrobial method: The antibacterial assay was carried out according to the disc diffusion method described by Velasco et al. [13] . Antifungal activity was also evaluated following the NCCLS 2004 disc diffusion methodology [14] . Twenty mL Müeller-Hinton agar (BBL TM® ) supplemented with glucose (2%, w/v) and methylene blue (0.5 μg/mL) were mixed with 1 mL of each yeast inoculum and the turbidity was adjusted to McFarland Nº 1 (3x10 8 CFU/mL) standard [15] . The contents of the Petri dishes were allowed to solidify at room temperature. A sterility control was also prepared and all plates were kept at 4°C until analysis. Experiments were repeated thrice.
